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It's seems impossible to evaluate critical feedbacks in climate models.
By the way, what causes anthropogenic climate change?
That’'s easy: Forcing!
Do we know the value of forcing?
Not for aerosols, and it's probably big.
Haven’t we got new tools for that?
Yes. Let’s start there.



Assignment of aerosol characteristics

MATCH aerosol type CRS aerosol optics hs:i:Ihet

CERES Surface and dust (0.01-1.0 pm) 1. dust (0.5 pm) Tegen-Lacis | 3.0 km
dust (1-10 pm) 2. dust (2.0 ym) Tegen-Lacis | 1.0 km

Atmo sphere Radiation dust (10-20 pm) 2. dust (2.0 pm) Tegen-Lacis | 1.0 km
dust (20-50 pm) 2. dust (2.0 ym) Tegen-Lacis | 1.0 km

hydrophilic black carbon 3. soot (OPAC) 3.5 km

Budget (SARB) prOduCt hydrophobic black carbon 3. soot (OPAC) 3.5 km
hydrophilic organic carbon 4. soluble organic (OPAC) 3.8 km

hydrophobic organic carbon 5. insoluble organic (OPAC) 3.8 km

sulfate 6. sulfate (OPAC) 3.5 km

sea salt 7. sea salt (OPAC) 0.5 km

Input from MATCH (Fillmore and Collins) 15 July 2001
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Untuned Terra Ed2A (ValR2) Parameters at Ground Sites
Jan-Feb-Mar-Apr-Jul-Oct 2001
Bias = Mean (Calculation - Observation)
Surface (SFC) observations as 30-minute (half hour) intervals
~40 CAVE sites (ARM, BSRN, SURFRAD, COVE)

AF = Aerosol Forcing = (Flux with aerosol) — (Pristine flux)

All sky Clear-sky (by MODIS)
Bias RMS Bias RMS AF
(Wm-2) (Wm-2) (Wm-2) (Wm-2) (Wm-2)
LW down SFC| -5 22 -9 15 2
SW down SFC 9 82 0 25 -25
LW up TOA 1 9 0 5 -1
SW up TOA 2 28 1 6

Google “CERES CAVE”
for access to data.
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Google “CERES CAVE”
for access to data.




Aerosol forcing to reflected flux at TOA and to insolation at surface.

Computed for continental aerosol optical thickness (AOT) of 0.10 with scale height of 2 km;
overhead sun and Midlatitude Summer (MLS) sounding; surface albedo spectrally flat.

Conditions
Surface albedo 0.1 0.1 0.1 0.2 0.2 0.2
Cloud height (km) 1 1 1 1
Cloud optical depth 0 10 64 0 10 64
Fluxes and Forcings (Wm-2)
Reflected Flux at TOA 152 | 457 815 | 242 | 486 817
Aerosol Forcing at TOA 5 0 -7 2 0 -7
Insolation at Surface 1056 | 630 156 [1064 | 667 172
Aerosol Forcing at Surface -12 -9 -2 -10 -7 -2




Aerosol forcing to reflected flux at TOA and to insolation at surface.

Computed for continental aerosol optical thickness (AOT) of 0.10 with scale height of 2 km;
overhead sun and Midlatitude Summer (MLS) sounding; surface albedo spectrally flat.

Conditions
Surface albedo 0.1 0.1 0.1 0.2 0.2 0.2
Cloud height (km) 1 1 1 1
Cloud optical depth 0 10 64 0 10 64
Fluxes and Forcings (Wm-2)
Reflected Flux at TOA 152 | 457 815 | 242 | 486 817
Aerosol Forcing at TOA 5 0 =71y 2 0 -7
Insolation at Surface 1056 | 630 156 (1064 | 667 172
Aerosol Forcing at Surface -12 -9 -2 -10 -7 -2

Aerosol forcing is affected by surface albedo



Aerosol forcing to reflected flux at TOA and to insolation at surface.

Computed for continental aerosol optical thickness (AOT) of 0.10 with scale height of 2 km;
overhead sun and Midlatitude Summer (MLS) sounding; surface albedo spectrally flat.

Conditions
Surface albedo 0.1 0.1 0.1 0.2 0.2 0.2
Cloud height (km) 1 1 1 1
Cloud optical depth 0 10 64 0 10 64
Fluxes and Forcings (Wm-2)
Reflected Flux at TOA 152 | 457 815 242 | 486 817
Aerosol Forcing at TOA S—p. 0|, -7 2 0 -7
Insolation at Surface 1056 | 630 156 (1064 | 667 172
Aerosol Forcing at Surface -12 -9 -2 -10 -7 -2

Aerosol forcing is affected by cloud optical depth.

And if this were indirect forcing, we’d have to
account for vertical velocity, too.



Scale 0.0 - 2.0

Scale 0.0 - 0.5

AUITUNEed (ConITraInment AJJUSTMEnts) Lald Kange: 12 Labados o
SApplications,/CharlockViewHdr fview_hdi_3.3.9 /CER_CRS_Terro—Fi1—MODIS_ValR2Z_016020.2001 071500 Thu Mar 18 20:28:15 2004

DN? 0.00G 0.222 D444 0.EE6 0.888 1111 1.333 1.558 1.777 2,000 =
eater

Criterion: QUODO00 <= CERES salar zenith at surface {Wewing Angles) <= 90,0000

Initial aerosol optical thickness AOT on 15 July 2001

AUITUNEed (ConITraInment AJJUSTMEnts) Lald Kange: 12 Labados o
SApplications,/CharlockYiewHdr fview_hdi_3.3.9 /CER_CRS_Terro—Fi1—MODIS_ValR2_016020.2001 071500 Thu Mar 18 20:27:05 2004

DN? 0.00G 0.085 @111 1188 0.222 02,277 0.333 0388 Qb4 G500 =
eater

Criterion: QUODO00 <= CERES salar zenith at surface {Wewing Angles) <= 90,0000



Aerosol forcing to SW at TOA
All sky
scale -50 to 50 Wm-2

Aerosol forcing to SW at TOA
Theoretically clear sky
scale -50 to 50 Wm-2

SWIOJAFTUNEd LMD ASFOS0 FIUXES dNG LeITas) UOTd Kange 13 2282204 25 1 15 1
SApplications,CharlockWiewHdr /view_hdf_3.3.9 /CER_CRS_Tarro—FM1 —MODIS_VolR2_018020.200107 1500 Fri Mar 18 07:17:10 2004

DN? —50 —33 =27 —18 -8 & 16 27 38 a0 =
it Wotts par squars matar

Criterion: QUODO00 <= CERES salar zenith at surface {Wewing Angles) <= 90,0000

SWLOHAR CIBAFTUNED LETISUNE Yartcdl FILX Frofies) Udatd Kange 13 2a8ab/ o) 13 15 |
SApplications,CharlockWiewHdr /view_hdf_3.3.9 /CER_CRS_Tarro—FM1 —MODIS_VolR2_018020.200107 1500 Fri Mar 18 07:23:23 2004

DN? —50 —33 =27 —18 -8 & 16 27 38 a0 =
it Wotts par squars matar

Criterion: QUODO00 <= CERES salar zenith at surface {Wewing Angles) <= 90,0000



Aerosol forcing to SW at TOA
All sky
scale -50 to 50 Wm-2

Aerosol forcing to SW at TOA
MODIS screened clear sky
scale -50 to 50 Wm-2

SWIOJAFTUNEd LMD ASFOS0 FIUXES dNG LeITas) UOTd Kange 13 2282204 25 1 15 1
SApplications,CharlockWiewHdr /view_hdf_3.3.9 /CER_CRS_Tarro—FM1 —MODIS_VolR2_018020.200107 1500 Fri Mar 18 07:17:10 2004

DN? —50 —33 =27 —18 -8 & 16 27 38 a0 =
it Wotts par squars matar

Criterion: QUODO00 <= CERES salar zenith at surface {Wewing Angles) <= 90,0000

SWCIedrUNTUREdAr LUIGUAY FOOTRNINT Ared) UdTd ROngeal |10 LaB2edl 29 1 10|
SApplications,/CharlockYiewHdr fview_hdi_3.3.9 /CER_CRS_Terro—Fi1—MODIS_WalR2Z_016020.2001 071500 Thu Mar 11 07:43:33 2004

—50 —33 =27 —18 -8 & 16 27 38 a0 =

No
Darter

Wotts par squars matar

Criterion: —1000.00 <= adjSWtaa (Total Sky Constrainment Initial Flux Celtas) <= 1000.00 ; 190,000 <= Clear/layer/overlap percent coverages {Cloudy Footprint Areq) <= 100,000



Aerosol forcing to SW at TOA
All sky
scale -50 to 50 Wm-2

Soot (%)

Cloud Impact on Aerosol
forcing to SW at TOA
scale -95 to 5 Wm-2

Cloud imact on forcing =
All sky forcing
- Theoretical clear forcing

SWIOJAFTUNEd LMD ASFOS0 FIUXES dNG LeITas) UOTd Kange 13 2282204 25 1 15 1
SApplications,CharlockWiewHdr /view_hdf_3.3.9 /CER_CRS_Tarro—FM1 —MODIS_VolR2_018020.200107 1500 Fri Mar 18 07:17:10 2004

DN? —50 —33 =27 —18 -8 & 16 27 38 a0 =
it Wotts par squars matar

Criterion: QUODO00 <= CERES salar zenith at surface {Wewing Angles) <= 90,0000
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it Wotts par squars matar

Criterion: QUODO00 <= CERES salar zenith at surface {Wewing Angles) <= 90,0000



Aerosol forcing to SW insolation
All sky
scale -200 to 0 Wm-2

Aerosol forcing to
LW down at surface
All sky
scale 0 to 75 Wm-2
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it Wotts par squars matar

Criterion: QUODO00 <= CERES salar zenith at surface {Wewing Angles) <= 90,0000
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Aerosols that fall down
are not “dead on arrival.”
If they land on snow,
they may continue to

vex us.

Arctic concentration
of soot 0.1 ppm??

Lower panels have large
snow grains which are
more typical of NH.
They are more easily
affected by soot.

Results from Jin model.
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Comments

CERES SARB fluxes show promise. Despite the dusty
failings, some components of aerosol forcing can be used
already.

Direct aerosol forcing and surface albedo forcing could be
assessed with a major effort. This would involve modeling
(1.e., MATCH), repeated reprocessing, and comparison
with surface measurements (which would themselves
require an advance), as well as satellite data.

It solid radiative forcings are not obtained by some means,
cause and effect in anthropogenic climate change simply
cannot be uncorked.



